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Background 

  Unplanned launch delays often resulted in the use of 
batteries for NASA missions that exceed 
recommended wet life of 3-5 years 

  HST and Space Station cells have wet life exceeding 
8 years by refurbishment 

  The impact of wet life of nickel hydrogen batteries on 
electrical performance, nickel pre-charge, gas content 
and degradation of the cell components are examined 
in this study that is sponsored by NASA-NESC 



Technical Approach 
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Cell Analysis 

1 DPA of nickel hydrogen cells with varying wet life 



DPA 

  Contract awarded to Lockheed Martin-COMSAT to perform the DPA in July 
2007 

  Selected 26 cells with 7-13 years of wet life from the satellites listed below: 

  All selected cells were in cold storage after ATP testing 

Terra 50 Ah HST 90 Ah 

US Gov’t 90 Ah Space Station 
81 Ah 

Commercial 
Space 120 Ah Aqua 160 Ah 

3.5” DIA Cells 4.5” DIA Cells 



Capacity 

  Capacity not affected by storage as shown by: 

Terra 50 Ah 

HST 90 Ah 

US Gov’t 90 Ah Space Station 
81 Ah 

Commercial 
Space 120 Ah 

Aqua 160 Ah 
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1 After resistor drain to 10 mV 

Performance Data 
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10°C Discharge Profiles for ISS 81 Ah Cells 



DPA Findings of All Cells 



Voltage and gas analysis (mV) 



Electrolyte Distribution 



Electrolyte Concentration 



Separator Characterization 



Positive Plate Analysis Comparison 



Positive Pre-charge 



Charge Retention 72 Hour Open Circuit Stand, ISS cells 



Cell Reversal for HST and US Gov’t 90 Ah Cells 



Cell Reversal for ISS Cells 



Conclusions 

  Cell capacity, charge retention, and voltage rise are not 
influenced by the wet life of cells 

  Second voltage plateau occurs in cells with longer wet 
life 

  There is no obvious impact of wet life on blistering of the 
positive plates 

  Coefficient of positive material utilization is unchanged 
  Wet life up to 13 years maintains nickel pre-charge and 

performance 
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